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Abstract 
Due to complexity and individuality of large construction projects, wide recruitment of specialist contractors has 
become a trend of the industry in recent years. Thus, it is a normal practice to divide such projects into smaller parts 
to be carried out by specialist contractors. Naturally, more emphasis is put on maintenance of coordination between 
contractors and construction project firms. In this paper, it is intended to investigate the literature of both fields to 
find out about similar requirements of the Collaborative Network and General Contractor of construction projects, 
establish common possible existing points and finally highlight the most significant studies. Additionally, we will 
take a look at those studies with a particular focus on collaboration network in construction to report on approaches 
taken and results obtained. It seems necessary to drive our attention towards needs of General Contractors arising 
from modern day business environment and also, capabilities of Collaborative Network in meeting those needs. 
Findings show that, it is quite possible for General Contractors to enter successfully into the international market by 
applying Collaborative Network system. Again, it is hoped for this paper to be a reliable reference for those working 
and interested in subject area, helping them to gain some insight for future studies and also bridging the gap in 
management of large projects by employing Communication Management which is 1 of the 9 scopes discussed in 
Project Management Body of Knowledge. 
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1. Introduction 
As it has been stated before, complex and large construction projects need wide recruitment of 
specialist. Thus, it is a normal practice to divide such projects into smaller parts to be carried out by 
specialist contractors. New achievements  in terms of networks knowledge area and particularly the 
collaborative network concept can used to enhance  the capability of General contractors. There are some 
points of similarity in terms of their performance indexes between Collaborative Networks and General 
Contractors which could be studied and lead to feasible conclusions for joining contractors with various 
kinds of networks. [1] 
Although research on organizational networks has long recognized the importance of collaboration, 
researchers have only recently begun to assess the construction organization from a network viewpoint 
[2]. Many researchers argued that construction project organization should consider an interdependent 
aspect of the cooperative work structure [3]but none of them has performed a joint study on General 
Contractors and Collaborative Networks .Due to importance of large size construction projects and their 
strong communicative needs , this research aims to offer possible solutions for creating such 
communication networks for GCs or large construction companies. For this purpose, we are going to use 
the Communication Management Approach which is one of the nine project management approaches 
named in literature of  Project Management Knowledge [4].  
2. Collaborative Network Literature Review: 
Nowadays, the notion of “network” is a central issue in many fields including: social sciences, 
communications, computer science, physics, and even biology and ecosystems [5]. 
 First Collaborative Network  was introduced and studied by IT  researchers as a virtual network 
.Camarinha Matos is one of the widely recognized researchers working on the field whose works are 
mainly concerned with IT aspects and needs of Collaborative Networks, although they bear strong  
similarities to  the other approaches of Collaborative Network as well. During recent years and as a 
common outcome of challenges faced by both scientific and business worlds, it has observed a  profusion  
in kinds of emerging Collaborative Networks [6].  
 Some research attempts to identify the specific effects of the properties of network structure on the 
performance of firms (specifically, the number of patents) in various industry sectors, such as the 
chemical and high technology manufacturing markets [7]. However, the change of inter-firm relationships 
and following influences over time were not considered. Therefore, the influence of network structure on 
the performance of member firms over time remains unclear. [8] 
Many researchers have studied this field by the approach of Camarinha Matos and elaborated the IT 
tools and its necessities to improve. 
In addition, other researchers have conducted studies on the same field of knowledge but this time 
from different aspects such as alliance or networks in construction companies. For example, Ahuja assess 
the effects of firm’s network of relation on innovation and elaborates a theoretical framework that relates 
the aspects of firm’s ego network-direct ties, indirect ties and structural holes (disconnections between a 
firm’s partners).Chinowsky , studied the Construction Companies networks by the approach of Social 
Network Analysis in company level and project level. Heedae Park studied collaboration effects on the 
profit amount of projects in Korean international contractors. 
Table 1 in the next page shows the most commonly-mentioned characteristics of these networks 
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✓ ✓ ✓ ✓    ✓  ✓  ✓  ✓ ✓ ✓ ✓  ✓ Increase in profit 
✓ ✓ ✓ ✓    ✓ ✓   ✓   ✓     Increase in activities 
  ✓       ✓ ✓ ✓  ✓  ✓   ✓ Coping with market turbulence 
✓   ✓ ✓ ✓    ✓ ✓ ✓     ✓  ✓ Increasing chances of survival 
       ✓    ✓   ✓ ✓ ✓   More chances to compete with larger 
companies 
✓ ✓ ✓       ✓     ✓     Prestige, reputation, reference 
✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓  ✓      ✓ Expand geographical coverage 
✓      ✓  ✓  ✓ ✓ ✓ ✓ ✓    ✓ Increase potential for innovation 
✓   ✓ ✓ ✓ ✓ ✓  ✓   ✓ ✓ ✓ ✓  ✓  Management of competencies and resources 
✓ ✓ ✓ ✓     ✓ ✓  ✓        Improve potential risk taking 
✓   ✓ ✓   ✓  ✓  ✓   ✓ ✓  ✓  Learning and training 
✓ ✓ ✓ ✓  ✓   ✓ ✓ ✓   ✓ ✓  ✓  ✓ Shared usage of resources 
✓  ✓     ✓  ✓   ✓ ✓      Help in attaining clear focus/developing 
core competencies 
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3. General Contractor Literature Review: 
The construction industry is a complicated network of relations between providers of knowledge and 
suppliers of materials and services. Meanwhile, creating effective channels to identify existing 
capabilities in terms of choosing best idea/material and best implementation and integration methodology 
to deliver components of projects sounds essential. Although traditional communication methods could be 
successfully employed to achieve our goals in small projects, but certainly in case of large projects we 
need to focus on formation of an equivalently bigger and more complex system [4]. 
 Due to an inherent high level of uncertainty in construction projects caused by large number of 
working sub-contractors and suppliers, the General Contractor will have a hard time to coordinate with 
subcontractors .This is surely not an easy task to fulfill and demands General Contractors to capitalize and 
spend their resources such as: time, material and even labor. On the other hand, in addition to 
coordination with sub-contractors, General Contractors have other responsibilities to attend such as: time, 
cost, and quality and resource management. This partner relationship significantly affects not only short-
term projects, but also long-term success [26]. Engineering and construction projects are dependent on 
two fundamental elements: 1) the ability to plan and manage the technical components of the project such 
as the tasks and resources; and 2) the ability of the project participants to effectively develop into a high 
performance team. Considering necessities in big projects, it will be useful if we can implement 
achievements in other knowledge areas in project management to improve success of projects and also, 
respond to their special needs [1].  
 As it has been stated before, growing number of complex construction projects- the unique needs of 
which must be addressed specifically- has contributed to significant role of General Contractor who 
understands various parts of project and can split it into its components. Later responsibility of each 
component could be transferred to the contractor with related professionalism and finally integrated 
during the project until the project is completed.  
 Most of the Studies under term of General Contractors have been done in China and Korea, and other 
countries call the same concept as Big or large construction contractors. 
In China only Cheng Wen and Mingxia Xiao studied the specifications of successful international 
General Contractors. Others have just studied different aspects such as Contracting types or execution 
problems in General Contractors of specific projects. 
Japanese researchers also have shown  interest in studies about profit of General Contractors. Some of 
them also examined the effect of new innovation such as robotics on the performances of General 
Contractors. 
 Recently Seung H. Han, a Korean professor of Yonsei University, has conducted a research about the 
growing General Contractors expanding from local to international markets. According to his paper 
Construction firms have long sought success in the global construction market through ‘‘diversifying 
revenue sources and project portfolios’’ as well as ‘‘securing global competitiveness". The volume of 
international contracts has contributed to firms’ sustained growth by mitigating the impact of the 
domestic market’s cyclical nature. As discussed above, construction contractors are sustained by the 
positive momentum of the expanding international construction market, but also are faced with threats as 
market conditions change rapidly [27]. Therefore, it is essential to identify the key features of the 
successful firms which lead international construction so as to benchmark their useful growth strategies. 
Professor Han is looking for strategies which help contractors to sustain in competitive turbulent situation 
of international construction markets. 
Table 2 in the next page shows the most commonly mentioned characteristics of the General 
Contractor which has been obtained through cited research works. It is obvious that most of them did not 
examine the General Contractors Specifications as a result, nevertheless; all of them mention some needs 
or characteristics as required elements for improvement of General Contractors in different aspects and 
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 ✓ ✓ ✓   ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓  High financial Competence 
✓ ✓ ✓    ✓ ✓   ✓ ✓ ✓ ✓  Alliance with powerful contractors 
✓  ✓    ✓     ✓  ✓  International projects 
  ✓ ✓ ✓    ✓   ✓  ✓ ✓ Powerful integration management 
  ✓  ✓       ✓   ✓ New innovations and information 
technology 
 ✓ ✓     ✓     ✓   Long-term alliance- collaborative maintain 
✓ ✓ ✓           ✓  Market development 
     ✓  ✓      ✓  Risk management 
 ✓ ✓  ✓          ✓ Rapid communication, information 
exchange and knowledge exchange flow 
 ✓   ✓  ✓   ✓      Using of Competitors’ Knowledge 
✓     ✓ ✓   ✓  ✓ ✓ ✓  High execution experience 
  ✓  ✓  ✓ ✓   ✓  ✓ ✓  Competent supply chain  
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4. Researcher Analysis: 
Since construction projects cannot be completed by a single individual or entity, every project involves 
a close and complex collaboration of heterogeneous firms [39]. As more and more construction firms 
expand into these rapidly changing overseas markets in order to capitalize on opportunities, intensified 
competition often leads to excessive burdens for bid participation. For example, in order to modernize 
their construction industries, overseas countries or clients in global construction markets particularly in 
developing countries require project financing, a high level of technology, and a foreign firm’s advanced 
experience, knowledge and management skills [40]. Collaborative Network could enhance capability and 
meet requirements of General Contractor in construction projects [1]. By studying these two fields and 
classifying their most important characteristics in Table 1 and Table 2, one could get a clear picture of 
what are common in both subjects areas. Table 3 shows the overlapping areas of both concepts and you 
can see that much of the General Contractor needs could be easily covered by Collaborative Networks.  
 
Table 3: Comparing the General Contractors’ needs with Collaborative Networks’ specifications 
Collaborative Networks’ Specifications General Contractors needs for success 
Increase in profit, Prestige, reputation, 
reference 
High financial Competence 
Shared usage of resources Alliance with powerful contractors 
Shared usage of resources 
, Management of competencies and resources 
Competent supply chain 
Help in attaining clear focus/developing core 
competencies 
High execution experience 
Increase in activities, Management of 
competencies and resources 
Powerful integration management 
Expand geographical coverage International projects 
Increasing chances of survival, Increase in 
profit 
Long-term alliance- collaborative maintain 
Increase potential for innovation New innovations and information technology 
Expand geographical coverage, More chances 
to compete with larger companies, Prestige, 
reputation, reference 
Market development 
Improve potential risk taking, Coping with 
market turbulence 
Risk management 
Learning and training Using of Competitors’ Knowledge 
Expand geographical coverage Rapid communication, information exchange 
and knowledge exchange flow 
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5. Conclusion: 
As you can see Collaborative Network contains those key performance indices of General Contractors 
which increases our hopes for forming a common basic of two concepts and finally relating General 
Contractors with Collaborative Networks of kinds. Accordingly, it is noticeable that establishing a 
Collaborative Network will help in enhancing the role of General Contractor from several aspects. 
Furthermore, it is possible because of shared structure and characteristics of General Contractor and 
Collaborative Network. 
Looking at sum of the past studies and scattered number of researches in this area, suggested topics for 
future research can include applicable terms of collaboration between construction companies in 
collaborative networks. We need to define a safe framework of sharing valuable information via a 
Collaborative Network while certainly one of the most important aspect in network cooperation is 
identification and clarification of knowledge exchange and intellectual property rights.  
On the other hand, it also worth to do some research on any probable relation between network 
knowledge area and project management area based on body of knowledge, particularly in risk 
management and communication management as well as integration management. Furthermore, Using 
network approaches to understand inter -organizational relations in construction projects could be a fertile 
subject area of study and knowledge contribution as well. 
References 
 
[1]  A. Mohebifar, M. H. Sobhiyah and S. Haghbin, "Enhancing General Contractors Capacities with Collaborative Networks," in 
26th IPMA World Congress - Integrating Project Management Standards, Hersonissos,Crete,Greece, 2012.  
[2]  Heedae PARK, Seung Heon HAN, "Impact of Inter-Firm Collaboration Networks in International Construction Projects: A 
Longitudinal Study," in Construction Research Congress 2012, 2012.  
[3]  Paul Chinowsky, James Diekmann, Victor Galotti, "Social Network Model of Construction," JOURNAL OF 
CONSTRUCTION ENGINEERING AND MANAGEMENT, pp. 804-812, 2008.  
[4]  S. Haghbin, M. Hoseinalipour and A. Mohebifar, “Investigation of Iranian General Contractors' Collaboration in Social 
Network of Construction,” Journal of Applied Environmental and Biological Sciences, vol. 4, no. 3, 2014.  
[5]  S. N. Dorogovtsev and J. F. Mendes, Evolution of Networks: From Biological Nets to the Internet, Oxford: Oxford University 
Press, 2003.  
[6]  L. M. Camarinha-Matos and H. Afsarmanesh, "Collaborative Networks: a new scientific discipline," Journal of Intelligent 
Manufacturing, vol. 16, p. 439–452, 2005.  
[7]  G. Ahuja, "Collaboration networks, structural holes, and innovation: A longitudinal study," Administrative Science Quarterly, 
vol. 45, pp. 425-455, 2000.  
[8]  H. PARK and S. H. HAN, "Impact of Inter-Firm Collaboration Networks in International Construction Projects: A 
Longitudinal Study," in Construction Research Congress 2012, 2012.  
[9]  L. M. Camarinha-Matos and H. Afsarmanesh, "Collaborative Networks,Value creation in a knowledge society," Proceedings of 
PROLAMAT, vol. 6, pp. 14-16, 2006.  
[10] H. Park, W. Y. Jeong and S. H. Han, "Social Network Analysis of Collaborative Entries for Construction Firms in International 
Construction Projects," in 26th International Symposium on Automation and Robotics in Construction, 2009.  
[11] P. S. Chinowsky, J. Diekmann and J. O’Brien, "Project Organizations as Social Networks," JOURNAL OF CONSTRUCTION 
ENGINEERING AND MANAGEMENT, pp. 452-458, 2010.  
[12] J. A. Danowski, "Identifying Collaborative Innovation Networks At the Inter-Departmental Level," Procedia Social and 
Behavioral Sciences, vol. 2, p. 6305–6417, 2010.  
986   Samira Haghbin and Parisa Davoudi /  Procedia Technology  16 ( 2014 )  979 – 987 
 
[13] Q. Wang, Z.-W. Ren, C.-B. Zhang and L.-Y. Yu, "Data Processing System to Network Supported Collaborative Design," 
Procedia Engineering, vol. 15, p. 3351 – 3355, 2011.  
[14] E. K. D. Todeva, "STRATEGIC ALLIANCES & MODELS OF COLLABORATION," Management Decision, vol. 43, pp. 1-
22, 2005.  
[15] L. Camarinha-Matos and H. Afsarmanesh, "Taxonomy of Collaborative Networks Forms," In collaboration with SOCOLNET 
(Society of Collaborative Networks), pp. 3-21, 2012.  
[16] L. M. Camarinha-Matos, "COLLABORATIVE NETWORKS IN INDUSTRY - TRENDS AND FOUNDATIONS," Digital 
Enterprise Technology, pp. 1-13.  
[17] T. J. Dodds, "Collaborative Interaction in Virtual Environments," The University of Leeds School of Computing, 2009 . 
[18] M. Danilovic and M. Winroth, "A tentative framework for analyzing integration in collaborative manufacturing network 
settings: a case study," J. Eng. Technol. Manage., vol. 22, p. 141–158, 2005.  
[19] A. Luı´s Oso´rio and L. M. Camarinha-Matos, "Distributed process execution in collaborative networks," Robotics and 
Computer-Integrated Manufacturing, vol. 24, p. 647–655, 2008.  
[20] C. Wen and M. Xiao, "Studying the Development Method of General Contractor of China," IEEE, pp. 1-4, 2010.  
[21] K.-H. Tsai, "Collaborative networks and product innovation performance: Toward a contingency perspective," Research 
Policy, vol. 38, p. 765–778, 2009.  
[22] K. Johansen, M. Comstock and M. Winroth, "Coordination in collaborative manufacturing mega-networks: A case study," J. 
Eng. Technol. Manage., vol. 22, p. 226–244, 2005.  
[23] S. Won Yoon and S. Y. Nof, "Affiliation/dissociation decision models in demand and capacity sharing collaborative network," 
Int. J. Production Economics, vol. 130, p. 135–143, 2011.  
[24] B. Wasson, "Design and Use of Collaborative Network Learning Scenarios: The DoCTA Experience," Technology & Society, 
vol. 10, pp. 3-16, 2007.  
[25] A. Grilo, A. Zutshi, R. Jardim-Goncalves and A. Steiger-Garcao, "Construction collaborative networks: the case study of a 
building information modelling-based office building project," International Journal of Computer Integrated 
Manufacturing, vol. 26, p. 152–165, 2013.  
[26] H. I. Unsal, J. E. Taylor, "Modeling interfirm dependency: game theoretic simulation to examine the holdup problem in project 
networks," vol. 137, no. 4, pp. 284-293, 2011.  
[27] S. H. Han, D. Y. Kima, H. S. Jang and S. Choi, "Strategies for contractors to sustain growth in the global construction market," 
Habitat International, vol. 34, pp. 1-10, 2010.  
[28] P. D. Rwelamila and G. Wiseman, "Concrete quality management; a research study of the general contractor in South Africa," 
Costruction and building Materials, vol. 9, no. 3, pp. 173-183, 1995.  
[29] H. P. Tserng, S. Y. L. Yin, M. J. Skibniewski and M. H. Lee, "Developing an ARIS-House-Based Method from Existing 
Information Systems to Project-Based Enterprise Resource Planning for General Contractor," JOURNAL OF 
CONSTRUCTION ENGINEERING AND MANAGEMENT, pp. 199-209, 2010.  
[30] F. T. Uhlik and G. V. Lores, "Assessment of Constructability Practices Among General Contractors," Journal of Architectural 
Engineering, pp. 113-123, 1998.  
[31] Q. S. i. Hui An, "Study on Cost Management of the General Contractor in EPC Project," in 3rd International Conference on 
Information Management, 2010.  
[32] T. Z.-c. Z. L. Guo Qi, "Analysis on Risk Management Based on the Method of FMEA of EPC General Contractor Projects," 
2010.  
[33] L. Shuquan and Z. Kongguo, "Research on Multi-Objective Optimization of Lean Construction Project," IEEE, pp. 480-483, 
2008.  
[34] C. Fan and W. Meng-jun, "Research on Subcontracting Boundary of Engineering Project," IEEE, pp. 1-4, 2008.  
[35] Y. Xiaolin, S. Heng and Y. Bing, "A Supplier Selection Method for General ContractorBased on Benchmark Thinking and 
Case-Based Reasoning," IEEE, pp. 1-4, 2008.  
[36] H.-s. Lee, J.-o. Seo, M. Park, H.-g. Ryu and S.-s. Kwon, "Transaction-Cost-Based Selection of Appropriate General 
Contractor-Subcontractor Relationship Type," JOURNAL OF CONSTRUCTION ENGINEERING AND 
987 Samira Haghbin and Parisa Davoudi /  Procedia Technology  16 ( 2014 )  979 – 987 
 
MANAGEMENT, pp. 1232-1240, 2009.  
[37] Ballard, Y.-W. Kim and Glenn, "Profit-point analysis: A tool for general contractors to measure and compare costs of 
management time expended on different subcontractors," 2005.  
[38] F. Pen˜a-Mora and S. Tanaka, "Information Technology Planning Framework for Japanese General Contractors," JOURNAL 
OF MANAGEMENT IN ENGINEERING, pp. 138-149, 2002.  
[39] J. Son, E. M. Rojas, "Evolution ofcollaboration in temporary project teams: an agent-based modeling and simulation 
approach," vol. 137, no. 8, pp. 619-628, 2011.  
[40] A. Mahalingam, R. E. Levitt, "Understanding and mitigating challenges on global projects: the role of the freelance expatriate," 
in InProceedings of the ASCE Construction Research Congress 2005, 2005.  
 
 
 
 
